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(2) $\Omega_{2}(t)$ $t$ $T_{1}\leq t<T_{2}$
$T_{1}$ $T_{2}$
:
(Cl) 2 $\Omega_{1,1}$ :
(i) $\Omega_{1}(t)arrow\hat{\Omega}_{1}(T_{1}):=\Omega_{1}(T_{1})\cup\Omega_{1,1}\cup(\partial\Omega_{1}(T_{1})\cap\partial\Omega_{1,1})$
in the sense of Hausdorff distance as $t\uparrow T_{1}$ .
(ii) $\partial\Omega_{1}(T_{1})\cap\partial\Omega_{1,1}\neq\emptyset$ .
(C2) $\Phi_{1}$ : $R^{N}arrow R^{N}$ $\Omega_{2}(T_{1})=\Phi_{1}(\Omega_{1,1})$
(3) $\Omega_{3}(t)$ $t$
$T_{2}\leq t\leq T$ $T$
$T_{4}$
:
(C3) 2 $\Omega_{1,2}$ :
(i) $\Omega_{1}(t)arrow\hat{\Omega}_{1}(T_{2}):=\Omega_{1}(T_{2})\cup\Omega_{1,2}\cup(\partial\Omega_{1}(T_{2})\cap\partial\Omega_{1,2})$




$\Omega_{2}(t)arrow\hat{\Omega}_{2}(T_{2})$ in the sense of Hausdorff distance as $t\uparrow T_{2}$ .
(C6) $\Gamma_{1,2}\subset\partial\Omega_{1,2}$ $\Phi_{2}$ : $R^{N}arrow R^{N}$
$\Omega_{3}(T_{2})=\Phi_{2}(\hat{\Omega}_{2}(T_{2})\cup\Omega_{1,2}\cup\Gamma_{1,2})$
(C7) 2 $\Omega_{1,3}$ :
( $i$ ) $\Omega_{1}(t)arrow\hat{\Omega}_{1}(T_{3}):=\Omega_{1}(T_{3})\cup\Omega_{1,3}\cup(\partial\Omega_{1}(T_{3})\cap\partial\Omega_{1,3})$




$\Omega_{3}(t)arrow\hat{\Omega}_{3}(T_{3})$ in the sense of Hausdorff distance as $t\uparrow T_{3}$ .




$\Omega_{k}(t)arrow\hat{\Omega}_{k}(T_{4})$ in the sense of Hausdorff distance as $t\uparrow T_{4}$ .

















































(6) $k\in 3,4$ $(C15)_{k}$
$\{(\Psi_{k,1}(t), \Psi_{k,3}(t))|i=1,3, \forall t\in[T_{k-1}, T_{k}), \Psi_{k,i}(t):\Omega_{i}(T_{k-1})arrow\Omega_{i}(t)\}$
:





















(i) $\Omega_{1}(t)$ $[0, T_{4})$ $T_{4}$
$T_{4}$ $T_{i}(i=1,2,3)$
(ii) $\Omega_{2}(t)$ $[T_{1}, T_{2})$ $T_{2}$
$T_{1}$
(iii) $\Omega_{3}(t)$ $[T_{2}, T]$ $T_{2}$
$T$ $T_{i}(i=3,4)$
$\{\Omega(t)\}$ :









$\{\begin{array}{l}\frac{\partial u_{2}}{\partial t}=k_{2}\triangle u_{2}-c_{6}u_{1}+(c_{7}(\theta)-c_{8}(\theta))u_{2}-c_{9}u_{3}-c_{10}a_{9} on Q,\frac{\partial u_{2}}{\partial n}=0 on \Sigma.\end{array}$ (2)
32.3 ( )u3




$\{\begin{array}{l}\frac{\partial\theta}{\partial t}=k_{4}\Delta\theta+h(u_{1}, u_{2}, u_{3}) in Q,\theta=f_{1} on \Sigma.\end{array}$ (4)
32.5 $K_{0}(\theta)$
(5) $K_{0}$ : $(0, \infty)arrow 2^{R^{N}}$ :












$\{\begin{array}{l}\frac{\partial a_{3}}{\partial t}=k_{7}\triangle a_{3}-c_{19}a_{3}u_{1} 1n Q_{1},\frac{\partial a_{3}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (8)
3.2.9 $a_{4}$




$\{\begin{array}{l}\frac{\partial a_{5}}{\partial t}=k_{9}\triangle a_{5}+c_{23}a_{2}u_{1}-c_{24}a_{5}u_{2} in Q_{1},\frac{\partial a_{5}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (10)
32.11 $a_{6}$
$\Omega_{1}(t)$
$\{\begin{array}{l}\frac{\partial a_{6}}{\partial t}=k_{10}\Delta a_{6}+c_{25}a_{2}u_{1}-c_{26}a_{6}u_{2}+f_{3} 1n Q_{1},\frac{\partial a_{6}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (11)
32.12 $a_{7}$
$\Omega_{1}(t)$
$\{\begin{array}{l}\frac{\partial a_{7}}{\partial t}=k_{11}\triangle a_{7}+c_{27}a_{3}u_{1}-c_{28}a_{7}u_{2} in Q_{1},\frac{\partial a_{7}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (12)
32.13 as
$\Omega_{1}(t)$




$\{\begin{array}{l}\frac{\partial a_{9}}{\partial t}=k_{13}\triangle a_{9}+c_{30}a_{4}u_{2}+f_{4} in Q_{1},\frac{\partial a_{9}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (14)
32.15 $a_{10}$
$\Omega_{1}(t)$
$\{\begin{array}{l}\frac{\partial a_{10}}{\partial t}=k_{14}\triangle a_{10}+c_{31}a_{4}u_{2}+f_{5}in Q_{1},\frac{\partial a_{10}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (15)
3.2.16 $a_{11}$
$\Omega_{1}(t)$
$\{\begin{array}{l}\frac{\partial a_{11}}{\partial t}=k_{15}\triangle a_{11}+(c_{32}a_{5}+c_{33}a_{6})u_{2} in Q_{1},\frac{\partial a_{11}}{\partial n}=0 on \Sigma_{1}.\end{array}$ (16)
3.2.17 $a_{12}$
$\Omega_{1}(t)$










$J_{1}$ : $[0, \infty)arrow[0, \infty)$ $\delta_{1}>0$ $T_{1}$




2 : $[T_{1}, \infty)arrow[0, \infty)$ $\delta_{2}>0$ $T_{2}$














$\{\begin{array}{l}u_{i}(x, 0)=u_{i,0}(x) a.e. x\in\Omega(O) (i=1,2,3),\theta(x, 0)=\theta_{0}(x) a e. x\in\Omega(O),(u_{1,0}(x), u_{2,0}(x), u_{3,0}(x))\in K_{0}(\theta_{0}(x)) a.e. x\in\Omega(O),a_{i}(x, 0)=a_{i,0}(x) a.e. x\in\Omega(O) (i=1,4).\end{array}$
(2) $t=T_{1}$
(Cl), (C2), (C13) $x\in\Omega(T_{1})$ $y_{x}\in\Omega(0)$
1 :
(i) $x\in\Omega_{1}(T_{1})$
$(\Psi_{1}(t))(y_{x})arrow x$ as $t\uparrow T_{1}$ .
(ii) $x\in\Omega_{2}(T_{1})$
$(\Psi_{1}(t))(y_{x})arrow\Phi_{1}^{-1}(x)$ as $t\uparrow T_{1}$ .
$t=T_{1}$ :
$\{\begin{array}{l}u_{i}(x, T_{1})=\lim_{t\uparrow T_{1}}u_{i}((\Psi_{1}(t))(y_{x}), t) a.e. x\in\Omega(T_{1}) (i=1,2,3),\theta(x, T_{1})=\lim_{t\uparrow T_{1}}\theta((\Psi_{1}(t))(y_{x}), t) a.e. x\in\Omega(T_{1}),a_{i}(x, T_{1})=\lim_{t\uparrow T_{1}}a_{i}((\Psi_{1}(t))(y_{x}), t) a.e. x\in\Omega(T_{1}) (i=1,4),a_{i}(x, T_{1})=a_{i,1}(x) a.e. x\in\Omega_{2}(T_{1}) (1\leq i\leq 13;i\neq 1,4).\end{array}$
153
(3) $t=T_{2}$
$(C3)-(C6)$ , (C14) $x\in\Omega(T_{2})$
$y_{x}\in\Omega(T_{1})$ 1 :
(i) $x\in\Omega_{1}(T_{2})$




$z_{x}\in\hat{\Omega}_{2}(T_{2})U\Omega_{1}$,2 $U\Gamma_{1}$ ,2 1 $z_{x}\not\in\Gamma_{1,2}$
$\bullet z_{x}\in\Omega_{1,2}$
$(\Psi_{2,1}(t))(y_{x})arrow\Phi_{2}^{-1}(x)$ as $t\uparrow T_{1}$
$y_{x}\in\Omega_{1}(T_{1})$ 1
$\bullet$ $z_{x}\in\hat{\Omega}_{2}(T_{2})$
$(\Psi_{2,2}(t))(y_{x})arrow\Phi_{2}^{-1}(x)$ as $t\uparrow T_{1}$
$y_{x}\in\Omega_{2}(T_{1})$ 1
$t=T_{2}$ :
$\{\begin{array}{l}u_{i}(x, T_{2})=\lim_{t\uparrow T_{2}}u_{i}((\Psi_{2,\ell}(t))(y_{x}), t) a.e. x\in\Omega(T_{2}) (i=1,2,3;\ell=1,2),\theta(x, T_{2})=\lim_{t\uparrow T_{2}}\theta((\Psi_{2,\ell}(t))(y_{x}), t) a.e.x\in\Omega(T_{2}) (P=1,2),a_{i}(x, T_{2})=\lim_{t\uparrow T_{2}}a_{i}((\Psi_{2,\ell}(t))(y_{x}), t) a.e. x\in\Omega(T_{2}) (i=1,4;\ell=1,2),a_{i}(x, T_{2})=\lim_{t\uparrow T_{2}}a_{i}((\Psi_{2,\ell}(t))(y_{x}), t) a.e. x\in\Omega_{3}(T_{2}) (1\leq i\leq 13;i\neq 1,4;\ell=1,2).\end{array}$
(4) $t=T_{3}$
$(C7)-(C9)$ , (Cll), $(C15)_{3}$ $x\in\Omega(T_{3})$
$y_{x}\in\Omega(T_{2})$ 1 :
(i) $x\in\Omega_{1}(T_{3})$







$(\Psi_{3,1}(t))(y_{x})arrow\Phi_{3}^{-1}(x)$ as $t\uparrow T_{3}$
$y_{x}\in\Omega_{1}(T_{2})$ 1
$\bullet$ $z_{x}\in\hat{\Omega}_{3}(T_{3})$
$(\Psi_{3,3}(t))(y_{x})arrow\Phi_{3}^{-1}(x)$ as $t\uparrow T_{3}$
$y_{x}\in\Omega_{3}(T_{2})$ 1
$t=$ :






$(\Psi_{4,1}(t))(y_{x})arrow\Phi_{4}^{-1}(x)$ as $t\uparrow T_{4}$
$y_{x}\in\Omega_{1}(T_{3})$ 1
(ii) $x\in\hat{\Omega}_{3}(T_{4})$




$\{\begin{array}{l}u_{i}(x, T_{4})=\lim_{t\uparrow T_{3}}u_{i}((\Psi_{4,\ell}(t))(y_{x}), t) a.e. x\in\Omega(T_{4}) (i=1,2,3;\ell=1,3),\theta(x, T_{4})=\lim_{t\uparrow T_{4}}\theta((\Psi_{4,\ell}(t))(y_{x}), t) a.e.x\in\Omega(T_{4}) (P=1,3),a_{i}(x, T_{4})=\lim_{t\uparrow T_{4}}a_{i}((\Psi_{4,\ell}(t))(y_{x}), t) a.e. x\in\Omega(T_{4}) (i=1,4;\ell=1,3),a_{i}(x, T_{4})=\lim_{t\uparrow T_{4}}a_{i}((\Psi_{4,l}(t))(y_{x}), t) a.e. x\in\Omega_{3}(T_{4}) (1\leq i\leq 13;i\neq 1,4;\ell=1,3).\end{array}$
4
$K_{0}(\theta)$ $K_{0}(\theta)$
$K_{0}(\theta)=\{(u_{1}, u_{2}, u_{3})$ $suchthat0\leq u_{i}\leq\overline{u}_{i}(\theta)Foreachi=1,$
$2,3,there$ exists a constant
$\overline{u}_{i}(\theta)>0\}$
(1)$-(3)$ (4)






















: (4) $h:=h(\cdot,$ $\cdot,$ $\cdot)$ 1
6 2
1 $a_{9}$
$\Omega_{3}(t)$ $\Theta(t)$ 7 1
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